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Eelgrass
Zostera marina L.
A seagrass:
• vascular plant
• flowering
• root system
Causes of Current Eelgrass 
Decline
• Reduced water clarity
– Nutrient loading 
– Sediment loading
– Sediment resuspension
• Physical damage
– Fishing 
– Aquaculture
– Dredge and fill
Increased Nitrogen Input 
(fertilizer and sewage)
Fertilizer applied in agriculture Fertilizer applied to lawnsWastewater Treatment Plant
The connection between human population and nitrogen loading.  Dissolved inorganic 
nitrogen (DIN) export from land (i.e., nitrogen loading to coastal waters) in 1990 versus 
human population for major world regions (from Seitzinger et al. 2002). 
SeaweedNutrient Enrichment  > Excess Algae
Excess Algae < Eelgrass
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National Estuarine Eutrophication Assessment – NOAA 2007
data from Dr. Christopher Krembs, WA Department of Ecology 
Nitrogen Trend in Puget Sound 
>20 µM
15 to 20 µM
10 to 15µM
<10 µM
Nitrogen [N03-N]
1999 / 2012
Protects 
Eelgrass 
Degrades
Eelgrass
19992012
Data from:
Dr. Christopher 
Krembs, 
Washington
Dept. of Ecology 
Nitrogen 
Increases in 
Puget Sound 
Waters
Data from Dr. Christopher Krembs, WA Department of Ecology 

Phytoplankton from Satellite Imagery 
Eyes Over Puget Sound, WA Dept. of Ecology
10
Victoria Clipper 
daily water quality monitoring
Poor Water Clarity
SeagrassNet 
at
Dumas Bay, WA
P
er
ce
nt
 E
el
gr
as
s 
C
ov
er
2008        2009         2010         2011         2012
SVMP
Monitoring 
Sites
with
Declining 
and 
Increasing 
Eelgrass
State of the Sound
Puget Sound Partnership
(12)
(19)
South Puget Sound East– CPS1967Cass Inlet, South Puget Sound 
- Eelgrass loss at the deep edge -
- Water clarity problem -
2004
2010
Water clarity problems currently limited to inlet areas
Environmental Solutions
1. Improve waste treatment
2. Reduce runoff
3. Restore watershed filters
Political Solutions
Implement and support the 
Washington State “Eelgrass Strategy”
QUESTIONS?
http://www.dnr.wa.gov/ResearchScience/Topics/AquaticH
abitats/Pages/aqr_nrsh_publications.aspx

